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松针叶的蛋白质表达方式。采用 DIGE 双向电泳和 LC-MS/MS 质谱鉴定等方法
研究植物应答酸雨信号的蛋白质组的变化，并对差异蛋白进行鉴定。结果表明，































Acid rain pollution is a worldwide problem．It not only causes large economic 
losing，but also results in worse living condition for animals and plants．So it has 
become a global attentive issue. Acid rain stress results in crown sparseness, internode 
shorten, root damage, the number of root hair decreased of Pinus massoniana Lamb. 
Acid rain stress is one of the direct factors of forest decline. 
To understand the growth and development molecular mechanism of adaptation 
to acid rain stress, we analyzed the protein expression pattern of Pinus massoniana 
Lamb (P. massoniana Lamb) under acid rain treatment. Proteome pattern alterations 
of P. massoniana Lamb leaves under acid rain stress (pH 5.6 and pH3.0) were studied 
using two-dimensional gel electrophoresis (2-DE) via liquid chromatography-tandem 
mass spectrometry (LC-MS/MS). Forty-one proteins showed significant changes 
under the acid rain stress. Among them, twenty proteins were down-regulated; 
twenty-one proteins were up-regulated. These proteins were involved in different 
functions，such as energy metabolism (53.66%), secondary metabolism (19.51%), 
defense (14.63%), material metabolism (7.32%), protein synthesis（ 4.88%） . 
Specifically, most of the down-regulated proteins functioned in material and energy 
metabolism. However，most of the down-regulated proteins functioned in secondary 
metabolism and defense. Detail analysis showed that the proteins related to secondary 
metabolism and defense may play the major roles in protecting plants from the injury 
of acid rain stress. Together, our results reveal the acid rain response and adaptation 
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SO2+ H2O→H2SO3       2H2SO3+02→2H2SO4 
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